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(57)Abstract: 

PURPOSE: To improve a visual characteristic selectively 
depositing different oriented film materials formed in a drop form 
by each of the desired positions a substrate by using an ink jet 
device, etc. 

CONSTITUTION: A counter substrate 3 formed with a common 
counter electrode 1 on a glass substrate 2 and a TFT substrate 6 
formed with pixel electrodes 4 consisting of ITO and TFT 
elements on a glass substrate 5 are prepd. The pixel electrodes 4 
are connected to the TFT elements and a polyimide is applied and 
formed as the liquid crystal oriented film 7 by a printing method 
on the counter substrate 3. The polyimide is applied and formed in 
a stripe form as the first liquid crystal oriented film 8 by using a 
scannable ink jet device on the TFT substrate 6 in such a manner 
that the pixel regions formed by the respective pixel electrodes 4 
are respectively bisected; thereafter, the polyimide varying in 
pretilt angle is applied similarly in the stripe form as the second 
liquid crystal oriented film 9 in the remaining regions where the first liquid crystal oriented film 8 is not 
formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms the liquid crystal orientation film on the 1st substrate which has an 
electrode on a substrate, respectively, and each 2nd substrate so that said electrode may be covered, 
Have a gap and opposite arrangement is carried out so that said electrodes may counter said the 1st 
substrate and 2nd substrate and a pixel may be formed. In the manufacture approach of a liquid crystal 
display component of having the process which the perimeter of a substrate is closed [ process ] and 
makes this gap pouring in and pinching a liquid crystal constituent As opposed to one [ at least ] 
substrate of said 1st substrate and the 2nd substrate The manufacture approach of the liquid crystal 
display component which is made to carry out outgoing radiation of the liquid crystal orientation film 
ingredient of two or more different classes guttate from pore, respectively, and is characterized by 
providing the process which forms the liquid crystal orientation film which has two or more fields where 
it is made to cover alternatively to up to said substrate in, and liquid crystal orientation conditions differ. 
[Claim 2] The manufacture approach of the liquid crystal display component characterized by carrying 
out outgoing radiation of said liquid crystal orientation film ingredient using ink jet equipment in the 
manufacture approach of a liquid crystal display component according to claim 1. 
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DETAILED: DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of a liquid crystal display 
component of having the liquid crystal orientation field where the manufacture approach of a liquid 
crystal display component is started, especially plurality differs, and having improved the viewing-angle 
property. 
[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display component which has the 
features, such as a thin shape, a light weight, and a low power, is briskly used as a display device of OA 
equipment, such as a Japanese word processor and a desktop personal computer. Generally also in such 
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a liquid crystal display component, practical use is presented with the liquid crystal display component 
using the light modulation property by the twist array of a liquid crystal molecule called a pneumatic 
liquid crystal. As the means of displaying, they are rotatory-polarization mode and birefringence mode. It 
can divide roughly into two methods. 

[0003] Generally [ the Twisted Nematic (TN) mold liquid crystal display component of for example, 90 
degree twist molecular arrangement ] from the former LCD in rotatory-polarization mode is used, and 
theoretically, since a high contrast ratio is obtained by monochrome display, this has mainly been used 
for the clock, the calculator, etc. This TN liquid crystal display device has the good gradation display 
engine performance, and is applied to the liquid crystal television which is used for the liquid crystal 
display component of the active-matrix drive method using an MIM component or TFT components 
including a simple matrix type drive method which about several 10ms, a scan electrode since it is 
comparatively quick, and a signal electrode cross, and forms a pixel on a matrix etc., and generally 
performs a full color display combining a color filter further, OA machine dexterous [ a speed of 
response ] display device, etc. On the other hand, since it has the ****** electro-optics property, also 
in the liquid crystal display component of a simple matrix type, a good contrast property and a good tone 
reproduction are realizable [ the liquid crystal display component of the means of displaying in 
birefringence mode is a thing using the super-twisted-nematic (STN) mold liquid crystal which has the 
molecular arrangement to which 90 degrees or more of liquid crystal molecules were twisted between 
substrates (eel gap); and ] with a time-sharing drive. 

[0004] However, in such a conventional liquid crystal display component, it has the viewing-angle 
dependency that a contrast property and a foreground color change a lot for every a watchers viewing 
angle over a screen, or right and left or the vertical direction. Then, the technique of the conventional 
versatility is proposed in the viewing-angle dependency of such a liquid crystal display component at the 
****** sake. 180 ** As one of them, the directions which were proposed in recent years and where a 
liquid crystal molecule rises in 1 pixel with the technique which KH.YANG (1991IDRC, p68) proposed 
differ. Two of improving a viewing-angle dependency using the liquid crystal display component which 
prepared two fields Domain TN (TDTN is called) method is learned, moreover, such TDTN is advanced 
further and the domain division TN (Y. — Koike, et.al 1992SID, and p798; — such a technique is called 
DDTN) of preparing the field where pre tilts differ by rubbing orientation processing of the same 
direction within the same substrate in 1 pixel is known. 

[0005] These techniques perform rubbing processing alternatively only on the orientation film ingredient 
layer of the part which formed the orientation film ingredient layer, covered the part with the mask 
alternatively, and was exposed from the mask on the substrate, in order to form a different field which 
changed the orientation condition of a liquid crystal molecule within the same orientation film surface on 
the same substrate. Moreover, after forming the orientation film made from an inorganic compound in 
DDTN, The orientation film of an organic compound is formed on the inorganic compound orientation film, 
and. the photolithography method is used for this. The organic, compound orientation film by for example, 
the thing for which it leaves only 1 -pixel one half and rubbing processing is once performed, on it 180 ** 
Form two or more fields. from which the pre tilt angle differed on the organic compound, orientation film 
and the inorganic compound orientation film, and change the orientation condition- of a liquid crystal 
molecule. 

[0006] Drawing 4 (a) is drawing showing the process which forms the liquid crystal display component of 
a TDTN method. This gives rubbing orientation by rubbing processing once alternatively to a part of 
orientation film ingredient layer 403 exposed from the mask 401, and the array of a liquid crystal 
molecule 180 ** It differed within 1 pixel. Two fields are formed, or orientation film ingredient layer 403 
some tops exposed from the mask 401 — alternative — SiOX etc. — a mask ingredient is formed and 
liquid crystal molecular orientation differs, using this as a mask 401 Two fields are formed within 1 pixel. 
[0007] concrete — the case of the mask rubbing method — first — the orientation film ingredient layer 
403 on a glass substrate 405 — 1st rubbing processing is mostly performed on the whole surface. Next, 
it is a photolithography about a it top. Patterning is carried out, the resist film is formed and it considers 
as a mask 401 so that only 1 -pixel one half may be covered, and with the 1st direction of rubbing, 
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rubbing processing of 180 ** hard flow is performed in the orientation film ingredient layer 403 of the 
part exposed from the mask 401. And the mask 401 which consists of resist film which had covered the 
orientation film ingredient layer 403 top is exfoliated, and the above directions of 180 ** orientation . 
differ. Two fields are formed on each pixel electrode 407. Or it forms so that the directions of 
orientation may differ every adjacent pixel electrode 407. 

[0008] SiOX Mask vacuum deposition is different SiOX using a metal mask etc. Every field which is 
different in vacuum evaporationo It is the approach of performing in 2 steps or more. 
[0009] However, in the case of mask rubbing, by the above-mentioned approach, there is a problem that 
the effectiveness of the 1st rubbing processing will decrease sharply by resist covering, first On the. 
other hand, in the case of mask vacuum deposition, if it is in the liquid crystal display component to ; 
which the further detailed-izing of a pixel and many pixeHzation progress that precision improves the 
mask alignment for every pixel, there is a problem that it is more difficult still. 
[0010] drawing 4 (b) — above Y.Koike ** — it is drawing showing the proposed approach. This 
technique forms the inorganic compound orientation film 501 in a first pass eye, and forms the organic 
compound orientation film 503 in the second layer. An orientation condition which is different on one, 
substrate 405 by forming alternatively such organic compound orientation film 503 and the inorganic 
compound orientation film 501 on one substrate 405 Two fields should be able to be prepared. 
[001 1] However, according to the experiment of this invention persons, on the inorganic compound 
orientation film 501, in order to perform orientation control to the problem that surface orientation 
capacity declines by use of the liquid crystal display component over a long period of time, and the 
inorganic compound orientation film 501 with, comparatively hard membraneous quality and the soft: 
organic compound orientation film 503 by rubbing processing once, a difference remarkable to liquid-. . 
crystal orientation ability in the field of such different membraneous qualities will arise. Consequently, 
the symmetric property of orientation ability will be remarkably spoiled among these fields, and it was 
checked that there is a problem that a viewing-angle property falls sharply rather. 
[0012] moreover, it is shown in drawing 5 using print processes — as — Effectual according to the 
experiment of this invention persons, although the technique of forming two kinds of organic orientation 
film 601 and 603 in the shape of a stripe so that each other may be adjoined mutually is also thought 
out It was checked that there is a problem that exact formation of the stripe of 330-micrometer pitch 
extent is difficult. 

[0013] Moreover, according to the experiment of this invention persons, it is effectual although the 
technique of forming two kinds of organic orientation film. 601 and 603 as formed this in the shape of a 
stripe by the photolithography method and shown in aforementioned drawing 5 , using dehydration ring 
closure system polyimide and fusibility polyimide as a film ingredient is also thought out. It was checked 
that there is a problem that exact formation of the stripe of 330 - micrometer pitch extent is difficult. 
[0014] 

[Problem(s) to be Solved by the Invention] It is in offering the manufacture approach of a liquid crystal 
display component with. the. degree of freedom of control of the: orientation ability of a liquid crystal . 
molecule accomplished,: in order that this invention might solve such a problem, and the purpose can 
form two or more fields 1 where orientation conditions differ by j simple technique; and still higher and,, and 
the high dependability of the obtained orientation film and endurance. And as a result, it is in realizing a 
liquid crystal display component with a good viewing-angle property. 
[0015] 

[Means for Solving the Problem] The process which forms the liquid crystal orientation film so that the 
manufacture approach of the liquid crystal display component of this invention may cover said electrode 
on the 1st substrate which has an electrode on a substrate, respectively, and each 2nd substrate, Have 
a gap and opposite arrangement is carried out so that said electrodes may counter said the 1st 
substrate and 2nd substrate and a pixel may be formed. In the manufacture approach of a liquid crystal 
display component of having the process which the perimeter of a substrate is closed [ process ] and 
makes this gap pouring in and pinching a liquid crystal constituent As opposed to one [ at least ] 
substrate of said 1st substrate and the 2nd substrate Outgoing radiation of the liquid crystal orientation 
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film ingredient of two or more different classes is carried out guttate from pore, respectively, and it is 
made to cover alternatively to up to said substrate, and is characterized by providing the process which 
forms the liquid crystal orientation film which has two or more fields where liquid crystal orientation 
conditions differ. 

[0016] Or it is characterized by carrying out outgoing radiation of the above-mentioned liquid crystal 
orientation film ingredient from ink jet equipment. 

[0017] in addition, as a suitable value for attaining the purposes of this invention, such as the quality of 
the material of the orientation film ingredient of the guttate voice by which outgoing radiation is carried 
out from above ink jet equipment etc., and an outgoing radiation rate, a path of a drop, coefficient of 
viscosity of a drop Although it changes with terms and conditions, such as size of the pixel of the liquid 
crystal display component to manufacture, and orientation ability of the orientation film to form It 
cannot be overemphasized that it is desirable to set up beforehand so that there may be neither 
scattering nor diffusion when outgoing radiation is carried out by ink jet equipment etc. and it is covered 
on a substrate, and the covering location of the drop of the orientation film ingredient can control 
correctly. 
[0018] 

[Function] since a different orientation film ingredient made guttate is made to put alternatively for 
every location of the request on a substrate using ink jet equipment etc. — the — The covering 
location of two kinds of orientation film ingredients is correctly [ very simply and ] controllable. 
Consequently, two or more different liquid crystal orientation film can be formed correctly alternatively. 
[001 9] 

[Example] Hereafter, the example of the manufacture approach of the liquid crystal display component 
concerning this invention is explained to a detail based on a drawing. 

[0020] (Example 1) The sectional view and drawing 1 (b) which show the structure of the liquid crystal 
display component manufactured by the manufacture approach which drawing 1 (a) requires for this 
invention are the top view. 

[0021] The opposite substrate 3 with which the common counterelectrode 1 which consists of a 
transparent electrode of ITO (indium oxide tin) was formed on the glass substrate 2, and the TFT 
substrate 6 with which the pixel electrode 4 and TFT component (illustration abbreviation) which it 
becomes from ITO were formed on the glass substrate 5 are prepared. For the pixel electrode 4, it 
connects with the aforementioned TFT component and this pixel electrode 4 is pixel size. It is the 
electrode formed from the 1 10x320-micrometer ITO transparent electrode. 

[0022] the opposite substrate 3 top — the pre tilt angle applied and formed the polyimide (Japan 
Synthetic Rubber Co., Ltd. make) of 4 ** in the thickness of 85nm by print processes as liquid crystal 
orientation film 7 at homogeneity. 

[0023] On the TFT substrate 6 It is each about the pixel field in which a pre tilt angle is formed with 
each pixel electrode 4 using the ink jet equipment which can scan the polyimide (Japan Synthetic 
Rubber Co., Ltd. make) of 1 ** as 1st liquid crystal orientation film 8. It is the shape; of a stripe so; that it 
may carry out for 2 minutes. After applying and forming by 330-micrometer width of face It is the shape 
of a stripe like the remaining fields to which the pre tilt angle furthermore does not form the 1st 
aforementioned liquid crystal orientation film 8 in the shape of a stripe for the polyimide (Japan 
Synthetic Rubber Co., Ltd. make) of 7 ** as 2nd liquid crystal orientation film 9. It applied by 330- 
micrometer width of face. Thus, liquid crystal orientation properties differ. By arranging correctly the 1st 
liquid crystal orientation film 8 of two classes, and the 2nd liquid crystal orientation film 9 in the shape 
of a stripe by turns, it is per pixel. It carries out for 2 minutes and they are these. Orientation ability 
different the two whole fields was realizable. 

[0024] And 90 degrees of liquid crystal molecules are twisted between eel gaps on each orientation film 
7, 8, and 9 on the opposite substrate 3 and the TFT substrate 6, and rubbing orientation processing is 
once performed so that a spray array may be carried out. Close a perimeter with a sealing agent 
(illustration abbreviation), and have a gap, and carry out opposite arrangement and it combines so that 
the field in which the mutual orientation film was formed may counter. Poured the liquid crystal 
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constituent (ZLM132 and E.Merck shrine make) into the substrate gap (eel gap), it was made to pinch 
as a liquid crystal layer, and the liquid crystal display component concerning this invention was produced 
[0025] When the liquid crystal display component of such 1st example was driven, the test pattern was 
displayed and the display grace was verified visually, the angle-of-visibility property was uniform at the 
upper and lower sides of a screen, and a longitudinal direction, and it was checked that the good high 
image display of a contrast ratio is realizable. Contrast curves, such as a screen at this time, are shown 
in drawing 3 . 

[0026] (Example 2) In the 1st above-mentioned example, the formation location of the orientation film 8 
and 9 formed on the TFT substrate 6 was changed as follows. 

[0027] That is, as shown in drawing 2 , it formed using the same ink jet equipment as the above so that 
the 1st liquid crystal orientation film 8 and the 2nd liquid crystal orientation film 9 might be arranged in 
the shape of a stripe by turns for every adjacent 1 -pixel field formed with the pixel electrode 4. And 
other structures were manufactured so that it might become the almost same thing as the 1st example. 
When the liquid crystal display component of such 2nd example was driven, the test pattern was 
displayed and the display grace was verified visually, the angle-of-visibility property was good and it was 
checked that the good high image display of a contrast ratio is realizable. 

[0028] As polyimide used as an ingredient of the 1st above-mentioned liquid crystal orientation film 8, 
SE-7211 with a comparatively high pre tilt angle (product made from the Nissan chemistry) was used. 
Moreover, SE-7310 (product made from the Nissan chemistry) was used as polyimide which has a pre 
tilt angle comparatively low as an ingredient of the 2nd liquid crystal orientation film 9. Moreover, when 
these polyimide was used as ink which carries out outgoing radiation from ink jet equipment, the 
viscosity was almost comparable as the coefficient of viscosity of water. 

[0029] and — as the ink jet equipment used at this time — the spreading condition of polyimide — 1.65 
micrometers of a half-pixel pitch, and thickness — in general — The diameter of a nozzle and the 
outgoing radiation rate were adjusted so that it might be set to 8 micrometers. It cannot be 
overemphasized that it is desirable to change this adjustment suitably corresponding to the thickness 
and the spreading pitch of the polyimide film which should be formed. Moreover, as the approach of 
positioning at the time of carrying out outgoing radiation of the drop, you may carry out by moving a 
nozzle on a substrate, for example with an actuator, or a nozzle may be fixed, a substrate may be fixed 
to an X-Y stage, and an X-Y stage may be moved in the direction of X, and the direction of Y. What is 
necessary is just to be able to control the relative physical relationship of a nozzle and a substrate by 
such approach correctly. 

[0030] In addition, about the pre tilt angle of the 1st above-mentioned liquid crystal orientation film 8 
and the 2nd liquid crystal orientation film 9, it can change variously besides the include angle of the 
above-mentioned example. 

[0031] moreover — the above-mentioned example — ink jet equipment two sets are used — although 
outgoing radiation of the different orientation film ingredient for every set was carried out — one set of 

in addition, ink jet equipment using properly — It is also possible to carry out outgoing radiation of 

two kinds of orientation film ingredients one. by- one; and;to, form the same orientation film as the above. 
[0032]* moreover, in case outgoing radiation of the orientation film ingredient is carried out guttate as ink 
from the nozzle of above Inkjet equipment, when scattering of the drop of an orientation film ingredient 
arises immediately after the outgoing radiation from a nozzle The scattering electric shielding mask 
(screen) with which the filter hole was drilled so that the drop which goes in the required direction (that 
is, location of the request on a substrate) while covering the drop which disperses in the unnecessary 
direction, in order to cover such scattering might make it pass What is necessary is just to arrange in 
the front face of the outgoing radiation hole of the nozzle of ink jet equipment. 

[0033] Moreover, although the case where the above-mentioned example applied the technique of this 
invention to the so-called active-matrix type which used TFT of liquid crystal display component was 
explained, this invention is not limited only to this. In addition, also in the active-matrix mold liquid 
crystal display component using MIM, or the liquid crystal display component of a simple matrix type, it 
can use suitably. 
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[0034] Moreover, as a liquid crystal constituent, it can use suitably also to the liquid crystal display 
component in GH (GUEST-HOST) mode besides TN or STN. 

[0035] In addition, it cannot be overemphasized that modification of the ingredient used in the range 
which does not deviate from the summary of this invention in the case of manufacture of the liquid 
crystal display component concerning this invention is variously possible. 
[0036] 

[Effect of the Invention] As mentioned above, as clearly shown by detailed explanation, according to this 
invention, two or more fields where orientation conditions differ can be formed by simple technique, and 
the manufacture approach of a liquid crystal display component with the still higher and degree of 
freedom of control of the orientation ability of a liquid crystal molecule, and the high dependability of the 
obtained orientation film and endurance can be offered. And by such manufacture approach, a liquid 
crystal display component with a good viewing^angle property is realizable. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the liquid crystal display component manufactured by the manufacture 
approach of the 1st example. 

[Drawing 2] It is drawing showing the liquid crystal display component manufactured by the manufacture 
approach of the 2nd example. 

[Drawing 3] It is drawing showing contrast curves, such as the display screen of the liquid crystal display 
component manufactured by the manufacture approach of the 1st example. 

[Drawing 4] It is drawing showing the manufacture approach by the mask method of the liquid crystal 
display component of the conventional TDTN method and a DDTN method. 

[Drawing 5] It is drawing showing, the manufacture approach by the print processes of the liquid crystal 
display component of the conventional TDTN method and a DDTN method. 
[Description of Notations]; 

1 [ — A pixel electrode, 5 / — A glass substrate, 6V A TFT substrate, 7 / : ^- The liquid crystal 
orientation film by the side of an opposite substrate, 8 / — The 1st liquid crystal orientation film, 9 / - — 
2nd liquid crystal orientation film ] — A common counterelectrode, 2 — A glass substrate, 3 An 
opposite substrate, 4 



[Translation done.] 
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